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Product Warranty 

This guide and associated software media has a warranty against defects in 
materials and workmanship for a period of one year from the date of shipment. 
During this period Hitachi Micro Systems Europe Ltd. will, at its option, either 
repair or replace products that prove to be defective. The associated software is 
provided "As is" without warranty. 


Limitation of Warranty 
The foregoing warranty does not cover damage caused by accidental misuse, 
abuse neglect, misapplication or modification. 


No warranty of fitness for a particular purpose is offered. The user assumes the 
entire risk of using the product. Any liability of is limited exclusively to the 
replacement of defective materials or workmanship. 


Trademarks 
All products or brand names using in the manual are trademarks or registered 


trademarks or their respective companies. 


When using this document, keep the following in mind: 


1. This document may be, wholly or partially, subject to 
change without notice. 


All rights reserved: No one is permitted to reproduce or 
duplicate, in any form, a part or all of this document 
without Hitachi Micro Systems Europe Limited 
permission. 


Hitachi is not responsible for any damage to user 
equipment resulting from accidents or any other causes 
during the operation according to this document. 


Hitachi Micro Systems Europe Ltd. 


1 


3 EMBEDDED MONITOR - USER MANUAL 


Contents 


1 


10 


11 


MIN SA GA TOIN cote eer ocs cceetstencectosescusaaecbcasnouecceassedssdcescncsncesssisecensansoscerenbesdegseususeet reve csdesusasesecnessstoebes 5 
De PACKAGE ONTENTS fe se cc Fo be ee et ss ra enh euro tA t incance o oy e a g B eR  ecaoe Miwa esac hates 5 
I DOTTY A GLO) (ee ERAN RR rot Be nk et OR Se Oe DC ee ne se ec: aos a fied 5 
IEE ao UNOID NID Y Ot tins Meco Rete a 1 SR Se a ee: Ae AOU ie ce Ce nee ee ee ete Mo 5 
1 LS VM ASSYO TEAR 100 1 2 OO aR SR 221, Ce 00s a a ae | te SOE ae Ar. Oe 5 
Lhe FMS AU EA USO KOLONUSE CI AUN DS ee Aa oe ee We oS re eS ee ree Nee ne 5 
TLE OW OP CG Mesa ah a Ae eg Ree ed I rare se En a ON Rad ch Dg eA A » 
DO GUIMIBIN TATION i seccceocssceese oct ttestassvesacccdossanesaveet tose csscecvousduussoaesdtos cucsiSedoscecehe Seeasssonnseccscsvocctevaveaes 6 
Del FORMATOMDOGCUMENIIA DION x ch i ious cl canase eae Mare dace et Secnd ee et ABE tae ns SA Oe 6 
2) 7 eed ISU NGL DDO SE Re RR Pe A re Sans. eR Se aimee ee ey ONO wee. eee 6 
HARD WAREUINS PADIGATION sivcscescecescocecsccssesesccdescoucssssssnsscesonsecsovedeuscesceetesdsesescoessseesessevessacecouseese 7 
SORTWAREAINS PATA TION erscsck sssccctsssoassecostaccescsssesesdsencscncsccusascseccsescsssavscssecoutenddecduact cavsccosecesves 8 
EN ROD WGN eset cicesssctsas sasseses cooctesiaossccoasousscasusdetepeseuscesscsasvescepoushoscoecdasocesdeanessegnencssecuercteeaaayes 9 
DELS | HRRIOAT RID INEANUA TS eater oe Bog cra es castes ate ea tem er CamidteNe ea te ate ad ava i ra cura tnd cde saielioi vane ee Riocaugtere tee 9 
DED ABBREVIATIONS 1 tets ie tees ceai tee core, casket tee M Re OM es LNT Nc Mas ne dN eat a ee 9 
eNO PaaS YAIRI eet eterna Ricco ry gs os ceca Mes ett ati etiwnttuins cl ec ree ec etna difatrentevresions dad eawoeesiettncianerch atte rain 9 
OVER VT WV sss: oes ccsek cacea ce cetonctedcata sea itasaccwesasssvaseuoncasvescosSsccostueevsceouanetncwoee ees suauuesaususete cenaee creo Neate 10 
SWS IMESPE CURT CATION: vacecccsccctescsssceSavsesCatecscccenscessassssiees tenssdeverssenesosenccnssstesscedessossoccoruattvasters 11 
7.1 MEMORY RE OUIREMENIDS (aye csee cl oe edb cansueter waa det Ueachisaecnec teense sustmas cumvabsew uaak vovsecekessubeotedleeauausees 11 
a fied COIS UUI ST (C/E COUNTS Une ® Ce ree Tat ee Ia 9 AS oe Mes, cn mene meee), a ee Sau rym 12 
HIDEM FORTS 7750S FGCU oaviccccscssccvececcscscscccbossteeesscabececunteceutesasesaccucnssasecdevasccesereicessessdetescesenie 13 
SA EO RRE CANTO NA RV sA DUO, sc is08 5 we Bosanwsicduavedteetneostl cs xs ieee eM easeriee ead tadevs tence ne: 13 
322° DOWNLOAD BIG\LITILEENDIAN HDI-M TO BLASET ozcccccseseoteeeavesddvcseceleckcadtetteusvesocviecceelateutedene 13 
2.1 Set BOOrd to:HUA SH Pro Srammine Mode ov acccsaes swewsavecie covsasacaestannatoanccoseeaoresnisbnessedtaen horstatioseetos 13 
SPD. LOWRIOGEs ELDON AASIOR 2 sete oak ate Reese de seasionhivowasawdoe tong va stewsep ic ee cee occa Oo eile 14 
&:2.3:, Download (User prosramilo TEAS (UNEP TSE) ssc cbas sabvievesenacesxs cidshiéeasssvensstsveaTivancsosaretteou 15 
eo. WILONIPE RES Hide RIN GS et op rotten as ten. att oc eceatnc septa atseciaecab aon witeutllo None eee natde tacasemoasuaus tocol enn eine 16 
IVEO NTO ROBIN CTO NS ccireecsnstesccseck cvecssesccccascessseucescssccccssedisessscvsvesustestoeveses oceassteeseesesecesseeaosesceeeee 17 
ORE EROG RANT OWINUOA Diets Bowe i Bin rc nnsctsvavedlredexceereseromatenat ovate tanta mbansnasldsextoraadvbte tire eterane 17 
OX)” & “PROGRAM COUNTDRIBRDAKPOIN D <cesiausteecaxuhvetunsdcasecee eveensxcBtch satin av owenacauieraotadstauedbesbesdeeeleoueeens 17 
ON ESP CULIONIEON CON St cai vtec che foes icone natecdaanasbuiarbaue. bess spteccedsawens wadoute eo Maelsie lesa canon scat ieee 17 
ORES MEP NAR MIO Ria EON CUMLOIN 2 rates taheattecs isch beta tte Poona a8 lata sGunaesled shake tebe cicca tens eke oes vemadudeveataneeeteer Otome) 17 
OED ie MISE GISTIERIE UNC TION Sie 8 roc cde Ot xe webs renamed eit nice eenc ce SE te tee ee  r dae errata nse 18 
DiGi © TEE RIEU CLION Gireceresdettes auicevaxaa¥edoasivanirnah xdvaeemnencenamsues eave vans ee es, Or oa eeu gth a Deemadcte es 18 
TEUD IE MISRES RT GIONS 28 ecessstic sCecssacdcsssnctececavepecsdecenscaccensnecedesdessseswsecvenivdevosesds SSesdonseeccbeceervsenevice 19 
LOSIS SUN TBR RUP TOGA N DEX CEP PIONS iste oct th vac univeredeossancwa tt cadieee pak Oersambe saan: touvemetvusc eee eerccast 19 
TO} VUNTIN ES CVO A EY VARY “Gi CEN) (ee See er ae | Pe 19 
iO Sa TE NABEE APPHICATIONINIDBRRUPTS 2. 2..ccssenccarctenacasasetcsansteetglansnesennnn cnw' eserves mnien Seems eee cclsveceastioe tiaras 19 
REGISTERS 322s cosscde tee see ts stc seus otasscretscssecoucusvevwesdeassauedsteeeestenvwcedvaseesseusbasecenouchcesesuovsssesaessacdetuencoent 22 
Se SSREAND IS BG) RE GIS RI eae tee eet stairs auicossecunsonter encom nnersunaten weir Senay bea ea tan cass bedeostnte Bel 22 


Hitachi Micro Systems Europe Ltd. 


4 Embedded Monitor - User Manual 


12 PUMORTAU 205, sSssacecsssstbcsszessseunteoesnusvasctvadesessevscstestseensthssesseceuusuavavssscsceseteenes see teos Shesse Wied vs sasesseuessie 23 
DESL” ASTANA Nba oes ctcd so raed snmeersatene nee alent iredes wonbaate desire watered rata sa are gies Ronee dee radar ene aca 23 
UD Dh SELECTING ME TAR GEM oc. sens ennadgicasolssauletubengstoutesy bceos gnaiee ech eur caatinnn vane onanlecuasintesertesac teasveoRaraiinnt nat eat 23 
12°3\ {GONFIGURING DHE, SELF MONITOR ay suckevszs Secdtess passassnnacsssiswesvesectnesvad wvseste eOeGoisdueescoetbessasasil eiwserers 24 
12.4. “DOWNLOADING THE TUTORIAL PROGRAM Oss oie cxhtessdice ccasensanicausQued Meugecaniess voce eaesiw anna saa Seve eosedemonaesan 25 
LS” SEXAMINING SHE CO DE wnsesacroevsssicunwas ves duatencslbenssaoewezeeiaycnaseneeees ates ea eo Re ee ses ee 26 
12.6 * CHANGING THE PROGRAM DISPISA Ye 8 oy voc rey Brecel Bruce ncducas beens Maerar vit tonncataanennanMoneceiuesteewsesduntabe 27 
12.7 SEITING APROGRAM COUNTER BREAKPOINT we: «00621 hsccavesdsacsceveesi cvsaesnacsSiossstbasedsastonsiwawesendovdeasoosouacs 28 
PDS RUNNING A PROGRIAN cape p & capewconranesstvencuadesuse oneeac vsmteansde wavenon cn ae cid eeresiecmas tt axe tanes cee valaasneoductnaeleciet 29 
ZED) WAGE SWWANTNO Ue t egt a hoe a acd as th de snsarpanicneanaasa cme Mea eRe eased Mae em sora eI esata oun sales 30 

Las) TAS OGIIN SIAL VGNIGDI CS ee a2 se vus,socayuiicha se sianerievenstaee vnselnassh Unstunsiveyebd Menlo eee paA aura aea ARS teat ncsens 30 
P29 CZ LOOKIN GAP IMEMOPY os wnica lohan tired oosyenciseandiidh sknucionss Lanwuvewrons besaestsaxvagydeeduaubseeeteeigainamdsen fev eta. Stee 31 
12.10 WARIS RMS UAE RIG i ev sk oct cosec tease woatent'soeanwarsectuau tocar essas icon tesvoexstutcanesh eee eavek center ener 33 
DZ TOS. GSTOUIS WIA O Ws Bocca ssenrceee cotrenessestniteyta sls au actotas wanders vibes eyecare cura ct tesieed eae 33 
LOO NICTRORY WAR DOW oc, 5 deancioce sci snsilons 03a zis a eiasngesate rte Mann Ms iain goals Ree er Catp Bes eas de eS Ae es 33 
1211 RaQ HN i Le a Se ee: 34 
12.12 OUR GSE Fach acs resecswsorerertarce masta ots oareerict eh Saas an te aC Betiagd ees clon tamssaeronaecean eeuisiNten eaeanslgaotaseeeNs 35 
12.13 ONE SU NIMAR persre oct Mite aca co S22 Poesia stag setaceceian et meee Ae caine eee Mae a eens 35 

13 TROUBLES HOOIMTBIN Giws. sccscsseccscctectues chvessactantscscdustccdsconsvetececseesbactssesneseusecesedsssscsucubinctuestacsaesaseete 36 
13.1 “HDI-M DOESNT LINK-UP TO THE MONITOR: PROGRAM sosesiccsscvosicsesnstcersnezawsnvnewassveneusecvsoavoleeaccxvecuweves 36 
13.2 HDI-M’s STATUS BAR SAYS “GENERAL ILLEGAL INSTRUCTION’ AND PROGRAM DOESN'T RUN. ..........5 36 
13.3 ‘CAN NOT SET BREAKPOINT AT THE SPECIFIC ADDRESS’ ERROR OCCURS WHEN BREAKPOINT IS SET. ..... 37 
13.4 HDI-M DOESN’T BREAK IN THE INTERRUPT SERVICE ROUTINE. ......ccccccccccececeeeesececsescececeeeeserstsseeeeeenens SY 
13.5. INTHE MEMORY WINDOW, I/O REGISTER VALUES ARE NOT CORRECTLY DISPLAYED. .........c00cssseceeeeeees 37 
1316.5 ‘STEPIEXE CUTION SPEED IS!SLOW snc 8 ot srrcaare aeeaet esc oiar evict nas dsm navieen cdnitSinireAPaoun'eebduoe ses tivwen Minanwiassterecesln 37 

14 NE NUSPAIN DOW IND OWS. .ccccsedevssseesccocersavevsedsieusuesvedeedavevsscesssvsnenestusvassssuacesseceeusseesceusassdossuessateveatis 38 

15 APPENDIX A= AS CIE CODE TABE issccvsccscssescstvessccesussstevdsseotsssccvecsssesvecsecevescvocsevevesescsavesivscecsssecs 39 

16 INDEX. oi ocsuts csewassccoadestesecussecuseeusvs sseassavsyeusurecestvaseddussasensceusvundsesedesendietivertosssecsusesbecstossesseseeteussssnansiske 40 


Hitachi Micro Systems Europe Ltd. 


1 5 EMBEDDED Monitor - USER MANUAL 


1 INSTALLATION 


1.1 PACKAGE CONTENTS 


Documentation 


e Embedded Monitor - User Manual (this document) 
e Hitachi Debugging Interface - User Manual 
e Release Notes 


1.2 HARDWARE 


HDI-M is supplied with the SH7750 - HS7750STCO1H BOARD evaluation 
board. Refer to appropriate hardware package information. 


1.3 SOFTWARE 


HDI-M is supplied with an installation disk containing the necessary executable 
files, help and tutorial files for the HDI (Hitachi Debugging Interface). 


Note If any of these items are missing from your package, please contact the 
sales agent from whom you purchased it. They will be able to help you 
more quickly if you have the following information to hand: 


e Serial number 
e Product code 
e Your name, company name & address 


1.4 SYSTEM REQUIREMENTS 


Hardware 


The typical minimum hardware configuration required installing the HDI-M with 
SH7750 - HS7750STCO1H BOARD is as follows (Windows 95): 

* IBM PC or 100% compatible with a 486 DX2 CPU. 

16MB of memory. 

Mouse (recommended). 

VGA monitor min 256 Colour 

6MB of free disk space. 

MS-DOS 6.0 and greater with Windows 95 (preferred) 
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2 DOCUMENTATION 


The documentation on the board is available from the \Doc directory. 


2.1 FORMAT OF DOCUMENTATION 


The document has been written using MS Word 97 package. This is the only 
format available from HMSE. If required, it is the user's responsibility to convert 
to other formats. 


WARNING: Some information may be destroyed or displayed incorrectly 
during the conversion process. HMSE accepts no responsibility on this issue. 


Recovery files are provided so that the user can re-program HDI, both Little or 
Big Endian, into the on-board FLASH devices. 


Please refer to the \Doc\Mcs7750.doc for further details. 


2.2 INSTALLED FILES 


The directory structure after successful installation: 


HDISH4 Mces/Doc/FIRSTME .txt (Start here) 

n------- same---------/Mcs7750.doc (Next here) 

HDISH4_ Mcs/TutMcs/BigEnd/Tutorial files for big endian systems 
HDISH4_ Mcs/TutMcs/LitEnd/Tutorial files for little endian systems 
HDISH4_ Meces/Cpush32.dll 

HDISH4 Mcs/Hdi.exe 

HDISH4_Mes/Hdi.hlp 

HDISH4_Mcs/Monitor32.dll 

HDISH4_ Meces/Record32.dll 

HDISH4 Mcs/SH4 fb.mot 

HDISH4 Mcs/SH4 fl.mot 

HDISH4_ Mcs/Sh7750.io 

HDISH4 Mes/Simio.dll 

HDISH4_Mcs/Sysrof32.dll 

HDISH4 Mes/Tcl.hlp 


Any thing less does not guarantee 100% functionality for the product 
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3 HARDWARE INSTALLATION 


Refer to SH7750 - HS7750STCO1H BOARD User’s Manual & SH4 Board 
Operation Guide — Hardware Design Specifications 
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4 SOFTWARE INSTALLATION 


The different software components are 
HDI-M Software Installation Disk, which has: - 


** Motorola S-Record Monitor file —SH4_ fb.mot (Big Endian) 

** Motorola S-Record Monitor file —SH4 fl.mot (Little Endian) 

“* Sample tutorial code 

“* Documentation on HDI-M (this manual) 

“¢ HDI executable for SH4 

“* How-To file listing the download of HDI-M to target both for big and little 
Endian (FLASH version). Refer to section 8.2 


7 
“% 
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5 INTRODUCTION 


This manual describes the functions supported by the embedded monitor for 
HDI. It also explains how to set up and use HDI-M to run on SH7750 evaluation 
board -— HS7750STCO1H board. The HS7750STCOIH BOARD is a 
demonstration and evaluation tool for Hitachi SH7750 family of micro- 
controllers. 


5.1 RELATED MANUALS 


Consult these manuals for details referred here in a specific area: 


|. SH7750 Series - Hardware Manual Preliminary 

2. SH4 CPU Board Operation Guide 

3. Hitachi Debugging Interface - User Manual 
5.2 ABBREVIATIONS 


In this manual, we will make a great use of the following abbreviations. 


EM - Embedded Monitors 

HEM - Hitachi Embedded Monitors 
HDI - Hitachi Debugging Interface 
HDI-M-~ - Target embedded monitor. 
HLL - High Level Language 

DLL - Dynamic Link Library 


5.3 FEATURES 


HDI-M provides High Level Language C debugging for targets that use an 
embedded monitor. This document covers feature supported for SH7750 series 
micro-controllers. The following features are supported by HDI-M: 


** Support both user mode and privileged mode. 

** Real-time program execution. 

“* Program down load. 

** Program counter breakpoints. 

“* Step, step-over, step-out and go functions. 

** Memory scans, signature, copy, and compare functions. 
** Memory set verifies, fill, verify fill, and query. 

** Register set and read functions. 
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6 OVERVIEW 


The HS7750STCO1H BOARD target hardware components can be seen in the 
diagram below: 


From ( Power-Supply 


short Renet iVoltags Regulator 


Raiteh Seitch {$.3V and 1. BY generated) 


Flesh Memory eR Ef0 far Sit 
2 WR: fer Fireeare 


A WG: for Beer Agyl ioat ion 


SDRAM: 32 Mbytes 


Drascsche r 


\EEE 1284 E interrupt Reset) pone 
Ne i-direct ional f Conteoiter | 
| Paralbel iF 


Egpans ion Boa pon 


Exparsion Bus 


(ERELZBS EF 


RSZi2G 1/F 
To Host Campater 


te Kowt Computer 


Figure 1 SH7750 - HS7750STC0O1H BOARD Block Diagram 


The embedded monitor is programmed into the flash memory device. The 
HS7750STCO1H BOARD has one serial port (CN1). The “Monitor Port” is 
used for HDI-M and the user can use the other port. The host PC running HDI-M 
is connected to the HS7750STCO1H BOARD targets through a standard RS232 
interface cable. HDI-M does not use parallel port (CN2) of the HS7750STC0O1H 
BOARD. 
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7 SYSTEM SPECIFICATION 


7.1 MEMORY REQUIREMENTS 


e Area 0: 0x00000000 - 0x03FF FFFF Firmware memory area. 
e Area 3: 0x0C000000 - OxODFF FFFF SDRAM area. 


1FFF FFFF Reserved area 
1IBFF FFFF Expansion area 
17FF FFFF 
1400 0000 
13FF FFFF 


1000 0000 
OFFF FFFF 


ODFF FFFF SDRAM-RAM 
(HDI-M & Monitor work area) 


ODFF E000 
ODFF DFFF 
(User program area) 


0C00 0000 
O3FF FFFF Expansion Area memory 


0200 0000 
O1FF FFFF On-board registers 


0100 0000 
OOBF FFFF USER Flash Area 
0080 0000 
007F FFFF NOT TO BE USED 
0020 0000 
001F FFFF HDI/MCS monitor 
Boot Strap loader 


0000 0000 


Fig 2 Memory Mapping 
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7.2 COMMUNICATIONS 
Serial Port Configuration: 38.4k, 8bit data, 1 stop bit, parity none. 
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8 HDI-M FOR HS7750STC01H 


This particular board is able to function both as Little and Big Endian 
architecture. The board is capable of doing this by a selectable Jumper setting as 
shown in Figure in section 0. 


Both version of HDI are programmed and capable of running upon the selection 
of J1 jumper. 


If this board has already been installed with the Big and Little Endian HDI-M 
then please refer to section 0 for selecting and executing of HDI debugger. 


8.1 PRECAUNTIONARY ADVICE 


During the initial testing of the board it was discovered that the Flash sockets in 
which the devices sit are very unreliable, tending to create an improper electrical 
connection. 


User may find that several attempts may be required after re-sitting of these 
devices in their respective sockets. Author’s advice is to solder these Flash 
devices permanently on to the board, once the initial procedure is successfully 
completed. 


8.2 DOWNLOAD BIG \ LITTLE ENDIAN HDI-M To FLASH 


The following procedure should only be carried out in the following two 
circumstances: 


**¢ This is a new board and has no HDI installed to Flash. 
** Flash area containing HDI has been destroyed. 
** Program User area with final code 


Before starting installation please check that in the directory installed for 
HDISH4_ Mcs, there should be two Motorola Srecord files i.e. sh4_fb.mot and 
sh4_fl.mot. If these files are present then proceed to section 8.2.2 


8.2.1 Set Board to FLASH programming mode 


Connect the serial communication cable from target to PC. Ensure the following 
jumper settings (see table in section 8.3): 
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** J1 set for big endian 

*¢ J2 set for boot mode 

“* J7 set for 19200bps 

“* J8 & J9 both, set for open connection 
Apply power to board. Launch HyperTerminal and establish connection to 
COM(x) port used between the PC and target board. The following settings 
should be set for the HyperTerminal: 


** 19200bps 

“+ Data 8bits 

“* Parity off 

** Stop bit 

** Flow control off 


8.2.2 Download HDI to Flash 


Pressing reset on board will initiate connection to boot mode program. The 
following procedure should be followed: 


Firm Boot Loader Ver.0.1 Finished Stype Load ? (Y/N): y 
Copyright (c) Hitachi, Ltd. 1998. 
Licensed Material of Hitachi, Ltd. LOAD RAM 

MO : 00010000 - 0003 FFFF 
Boot start ? (1:Boot start, 2:Boot end) : 1 M4 : 00100000 - 0013FFFF 


LOAD WORK RAM CLEAR FlashROM Clear 
1: All blocks 

Input endian (1:Little endian 2:Big endian) : 1 2: exist data blocks (M0, M4) 
3: Cancell 

Input offset address : 100000 Input number : 2 


Please load from host 


ERACE FlashROM 
FINISHED STYPE LOAD MO : 00010000 - 0OOO3FFFF 


TOP ADDRESS = A0100000 M4 : 00100000 - 0013FFFF 
END ADDRESS = A01034CB sss 


Finished Stype Load ? (Y/N) : n FINISHED PROGRAM FLASH 


Input endian (1:Little endian 2:Big endian) : 2 FINISHED VERIFY OK 


Input offset address : 0 BOOT SUCCESSFUL 


Please load from host Boot start ? (1:Boot start, 2: Boot end) : 2 
Please shutdown, and change short pin(J1, J2) 


FINISHED STYPE LOAD 
TOP ADDRESS = A0010000 
END ADDRESS = A0013483 
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8.2.3 Download User program to FLASH (under test) 


User can store and execute his program from on-board Flash devices. Flash area 
available to user is 4Mbytes of memory. 


Connect the serial communication cable from target to PC. Ensure the following 
jumper settings (see table in section 8.3): 


“* J1 set for big or little endian 

** J2 set for boot mode 

** J7 set for 19200bps 

“* J8 & J9 both, set for open connection 


Refer to section 8.2.1 for setting up the HyperTerminal. Remember here that the 
user program to execute from power will have to be linked for address 
H’00000000. The following procedure takes an example that users code to 
execute in Little Endian mode and program execution to begin at power up. 


Firm Boot Loader Ver.0.1 FlashROM Clear 
Copyright (c) Hitachi, Ltd. 1998. 1: All blocks 
Licensed Material of Hitachi, Ltd. 2: exist data blocks (TBD) 
3: Cancell 
Boot start ? (1:Boot start, 2: Boot end) : 1 
Input number : 2 
LOAD WORK RAM CLEAR 


Input endian (1:Little endian 2:Big endian) : 1 
ERACE FlashROM 
Input offset address : TBD TBD : 00010000 - 0003FFFF 


FINISHED PROGRAM FLASH 
FINISHED STYPE LOAD 
TOP ADDRESS = A0800000 FINISHED VERIFY OK 
BOOT SUCCESSFUL 


Finished Stype Load ? (Y/N): y 
Boot start ? (1:Boot start, 2:Boot end) : 2 


LOAD RAM Please shutdown, and change short pin(J1, J2) 
TBD : 00010000 - 0003FFFF 
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8.3 JUMPER SETTINGS 


The following table shows the default jumper settings on target board. Some 
settings are reserved and use of such will not guarantee successful operation of 
board. 


Highlighted items are the default settings required for HDI to work in Big Endian 
mode. 


SSAA, —__A I 
pT) Erdem | ee |} ae —— 


J2 Flash memory Boot seeetine Mode 
operating mode , 


Timer clock ze { Z 

source 
Ea eo Ree eaieder tis | Te OP Tee See 
Pee 2 ee eee ee ee 
ae Ce ee en eee 
Open 


Transfer rate of 
ihe semaMiieeats ee 115200bps for HyperTerminal 

18 | “Aveotumtepping (ime M@ | a | 

19 


Short Open H’00000000-O00FFFFFF; expansion bus 


H’01000000-01FFFFFF; on board registers 
H’02000000-03FFFFFF; expansion bus 
Open Short H’00000000-007FFFFF; User Flash area 
H’01000000-01FFFFFF; on board registers 
Bus frequency a aE System bus frequency Belk 
Short = 
Open | Short 


" 
n2 Short 
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9 MONITOR FUNCTIONS 


All monitor functions are accessed through the HDI-M graphical user interface 
they cannot be accessed by user commands. 


9.1 PROGRAM DOWNLOAD 
Supports object code format 


e SYSROF V2.0 objects code for C source level debugging sessions. 
e Motorola S-record object code 


9.2 PROGRAM COUNTER BREAKPOINT 


Software breakpoints (max. 10 point) are supported only. Monitor uses TRAPA 
instruction to set the breakpoints in the RAM area. Breakpoints can not be set in 
the delayed slot OR in User program in Flash area. 


9.3 EXECUTION FUNCTIONS 


HDI-M supports real time program execution on SH7750 - HS7750STCO1H 
BOARD target hardware. The different execution modes provided are: 

e Execution program from current PC. 

e STOP program with the STOP button. 

e STOP program because of breakpoint occurrence. 

e STEP functions (step-in, step-out, step-over). 


9.4 MEMORY FUNCTION 


General memory set functions. 
byte memory set 

memory query 

byte memory get 

fill, verify and verify fill 

scan, calculate signature 
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9.5 REGISTER FUNCTIONS 


e Request of register block values 
e Request of single register value 
e Set register block values 
e Set single register value 


9.6 OTHER FUNCTIONS 


Further commands supported perform: 
e Definition of Monitor capabilities 
e Limited Map functions support 
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10 HDI-M RESTRICTIONS 


In general monitor based debugging tools are intrusive. This is because they are 
resident to the target hardware and use CPU resources. 


10.1 INTERRUPTS AND EXCEPTIONS 


The monitor provides interrupt handlers for most interrupt sources. However, if 
the user wishes to modify them it is important that the following handlers are 
preserved to retain the monitor functionality while executing user code. 


|. SCI (ERI, RxI, TxI, TED) - Serial Communication Interface 
2. UBC - User Break Controller. 
3. TRAPA #255 - Trap instruction. 


The following interrupts and exceptions are required to support the HDI-M status 
bar. 


|. Address error 

2. Illegal general instruction 
3. Illegal slot instruction 

4. NMI 


If required by the user, they can be redefined view corrupting the monitor. 


10.2 INTERRUPT MASK LEVEL 


SCI interrupt level which is used by Monitor is level 15 (OxF). If user program 
needs to use other interrupts, they have to have lower interrupted level than SCI. 
Don’t mask SCI’s interrupt level in the user program. Mask level must be 
smaller than B’1110. 


10.3 ENABLE APPLICATION INTERRUPTS 


The Monitors installs interrupts in the ROM area. Consequently, when the 
hardware is booted first the monitor program is executed first. If the user wants 
to install his, own interrupts he needs to follow the procedure described here. 


|. Define Application interrupt vector table and service routine in User RAM 
area. 

2. VBR register must be set by the application initialisation code to start of 
vector table. 
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3. The embedded monitor interrupt handlers must be entered in the 
application vector table. 


Example provides the address definition of the interrupts and exceptions, which 
need to be called by the user program. 


SYMBOL NAME ADDR 


HDI_UBC H'A0001000 
HDI_BREAK H'A0001020 
HDI_ILGL_INST H'A0001040 
HDI_ILGL_SLOT H'A0001060 
HDI_CPU_ADRS H'A0001080 
HDI_DMA_ADRS H'A00010A0 


HDI_NMI H'A00010C0 
HDI_SCI_RX H'A00010E0 
HDI_SCI_LERR H'A0001100 


TRAP -EQU H'FF000020 
EXPEVT -EQU H'FF000024 
INTEVT -EQU H'FF000028 


Table 1. HDI exception/interrupt handler 


Label Exception Event Exception Function User program 
code calls this... 


HDI BREAK TRAPA instruction 0x160 PC breakpoint MUST 


HDI_CPU_ADRS Address error Ox0E0 Error message Optional 
(load/store) 0x100 


HDIDMA ADRS | |S  Errormessage | - 


HDI ILGL_INST Reserved instruction 0x180 Optional 
code 


Error message 
Error message 
User breakpoint trap 


User program should use following procedure to handle the interrupts and 
exceptions. 


(1) Store R1 to stack (only necessary if working registers required) 

(2) Store RO to stack (only necessary if working registers required) 

(3) Read EXPEVT or INTEVT to check the exception cause 

(4) If cause is used by user program, exception service routine should 
be here. —> 

(5) Store SSR to stack 

(6) Store SPC to stack 

(7) User interrupts code 
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(8) Clear block bit of SR 

(9) Restore SPC from stack 

(10) Restore SSR from stack 

(11) Restore RO from stack 

(12) Restore R1 from stack 

(13) Return from exception by RTE 


Procedure (5) to (11) must be executed when user needs to step or break his 
interrupt code. 


Note: 

Breakpoint can only be set at the procedure (8) in the interrupt service routine. If 
breakpoint is set before SR.BL of status register is cleared, reset exception will 
occur by SH7750 hardware. Exception must not occur when SR.BL=1. 
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11 REGISTERS 


11.1 SSR AND SPC REGISTER 


These registers value are not guaranteed. Modification of values on the register 
window does not affect user program. HDI will each time save the user contents 
to stack and restore correct settings. 


11.2 PERIPHERAL I/O REGISTER 


Following I/O the monitor initialises registers. 


Table 2. Peripheral I/O register setting 


Modul Registe Address Default value BE Monitor setting 
HBBig Endian/Little Endianff 


FRQCR_ | OXFFCO 0000 HOLD OxOE0A 
BSC BCRI OXFF80 0000 0x0000 0x00080008 


SCSMR__| OXFFEO 0018 0x00 
SCBRR_| OXFFEO 0004 
OXFFE8 0008 
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12 TUTORIAL 


This section of the manual will guide you through an example debugging session 
and show the major features that HDI-M provides. 


When you have completed this tutorial, you will be able to perform most 
operations necessary to debug your application. 


For a complete description of all the standard features available, refer to main 
HDI - User Manual. 
12.1 STARTING HDI 


To invoke HDI from the program manager click on the HDI icon and select the 
[File->Open...] menu items. Alternatively, double click the HDI icon. 


12.2 SELECTING THE TARGET 


The HDI is designed such that it supports numerous “platforms” the “SH4 
Monitor” being one of them. 


When invoking HDI for the first time the software will automatically prompt you 
to choose a “platform” for the current session. 


From the HDI menu select [Setup->Select Platform...] menu item. 


You will be asked to choose a platform from the list of installed targets, choose 
“SH4 Monitor” and click OK. 


When the “SH4 Monitor” Platform module has been successfully started the 
message “Link Up” appears on the Status bar. 


ect Platform 


Note If only one target is installed H8/300H Monitor 
H8S/2000 Monitor 
H8S/2600 Monitor 


this menu item will not be 
selectable and HDI will 
default to this target when 
invoked. 
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12.3 CONFIGURING THE SH4 MONITOR 


The monitor program installed on the HS7750STCO1H BOARD target hardware 
is configured as follow: 


Serial communication: 38.4k baud rate, 8 bit data, 1 bit stop, parity none, flow 
control Xon/Xoff. 


In case the link is not established, HDI will display the “Monitor Setup” dialog. 


{Monitor Setup : : : 


Target Monitor Comms Settings 


Comms Pot (Ream) 


Baud Rate: [rou 


1/0 definition file: 


T Download wi 


If you cure the link failure (loose cable, no power supply, wrong port etc.) 
pressing the “OK” should successfully initialise HDI-M. 
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12.4 DOWNLOADING THE TUTORIAL PROGRAM 


Select the [File->Load Program...| and browse through the directories to where 
you have installed your tutorial program. 


You should see the following dialogue box: 


Select the file tutorial.abs and click OK. 


Load ObjectFile 


Cancel 


- Beplace Path: 
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While the file is loading the status bar indicates a percentage of how much of the 
file has been loaded. When HDI has finished loading the file it will show the 


location of the file, the range of addresses that were loaded and the dialog will 
show: 


Click OK to continue. 


EE 
. Module name: C\HdiSh4_mes\TutMCS\BigEnd\tutonal ABS 
Areas loaded: : : 
ACONGDGS - ACHON237 
ACHI0234 - ACHOG28D. 
 ACNONZ90-ACHNOIRS — 


AC000400 - ACONG 401 

~ AC000388 - ACODO3A8 
ACUOUSAC -ACO003D1 
ACO003D4 - ACOOO3E5 
ACOUGSES - ACOONSFE 


12.5 EXAMINING THE CODE 


You can examine both C or assembly language programs through HDI display 
windows. 


Viewing the program — Select [View->Program Window...] menu item or use 


the toolbar icon a) 


e] 


2 S a) link.cmd 


/C++ Source F 


Now select the tutorial.c file in the same directory as tutorial.abs. 
Click Open. 
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12.6 CHANGING THE PROGRAM DISPLAY 


The code window can display source level, mixed source and assembly code or 
purely assembly code. To interchange between these display modes, click the 
right mouse button with the arrow over the code window and select either Source 
/ Mixed / Assembler. Try changing between these now. A mixed mode display 
will be seen in the code window display. 


|Function: void main(void) 
=| 
*|Parameters: none 
| 
*|Description: main program starts here 
il 


char buf[100); 


; struct test tmp, *ptmp; 
acOO0001le volatile float £1=12.1, f=1.1,resultf; 
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12.7 SETTING A PROGRAM COUNTER BREAKPOINT 


Now find the main() function using the vertical scroll bars on the right of the 
window so that you can set a Program Counter (PC) breakpoint on this function. 


There are two different ways to set a breakpoint on this function. 


e Double clicking in the break column of the code window. 
e Left click the function and using the night mouse button select the 
toggle breakpoint menu item. 


We will double click on the Break column of the tutorial.c code window on the 
main() function line. The code window will now indicate that a PC break has 
been set on this address. Program Counter breakpoints are used to stop program 
execution. 


Address | Break) Code 


*|Punction: void main(void) 

* | 

*|Parameters: none 

*| 

*|Description: main program starts here 
7 


*|Returns: 


Jac00001e | void main(void) 
{ 
char buf[100); 
struct test tmp, *ptmp; 
4} acO0001e volatile float £1=12.1,f=1.1,r 
: acO0002e volatile double di=14.4,d=1.2, 


‘}ac00004e resultf 
acO000Se¢ resultf 
yj acO0006a resultf 
'} acO00078 resultf 
|} ac000086 resultd 
4 acO000a6 resultd 
'{ acO000be resultd 
4 ac0000d6 resultd 


“ 


“ 


™ 


a2 & & & eh rh rH erh 
. oe Ne 


“ 


Se ak US Sk Ds 


oun wou ow ut 


| ac0000ce while (1) 
i { 
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12.8 RUNNING A PROGRAM 


To start program execution open assembly file uservec.src. Set the mouse cursor 
to the line immediately after the label “ENTRY” and set the PC using the right 
mouse menu option “Set PC Here” as seen in the dialogue below. 


To start program execution select [Run->Go], F5 function key or use the 
Go toolbar. 


| To start program execution from Reset condition (You should have all the 
start up code set-up) select [Run->Go Reset], Shift+F5 function key or 
use the Go toolbar. 


When user program is executing the status bar indicates “Go”. To stop 
program execution select the [Run->Halt Program] menu item or use the 
toolbar icon. 


Stepping over a function - To step over a C function select [Run->Step 
Over] menu item or the toolbar icon. 


Stepping out a function - To step into a C function select [Run->Step 
Out] menu item or use the toolbar icon. 


| Stepping into a function - To step into a C function select [Run->Step In] 
menu item or use the toolbar icon 
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12.9 WATCH WINDOW 


Watch windows are normally used for viewing program variables. A Watch 
window can be opened by selecting [View->Watch Window] menu item or use 


toolbar icon J if you have previously added this to the toolbar. 


12.9.1 Looking at variables 


There are two methods of adding variables to the watch window. 


|. Click the left button on the desired variable and press the right button. Then 
select Add Watch button from the pop-up window menu. 


2. Place the mouse cursor over the watch window and press the right mouse 
button. Then select Add Watch button from the pop-up window menu. 


acO00120 Streat(but, 


ac000134 tmp. bVar = 10 
acO0013a tmp.wVar = ZO: 
acO00140 tmp.dwVar = 3: 
acO00144 strcpy (tmp. ave 
acO00158 tmp. fVar = 1.) 
ac000160 tmp.dVar = 2.5 


ac000170 tmp.pbVar = b 
acO00178 ptmp = &tmp; 


acO00i7e ptmp->bVar *=: 

acO00184 ptmp->wVar *=: 

acO0018¢ ptmp->dwVar * 

ac000194 strepy (ptmp-> 

acO001a8 ptmp->pbhVar + 

ac0001b0 ptmp->fVar *= 2; 

acO001¢8 ptmp->dVar *= 2; 

acO001lec resultf = ptmp->fVar * 2; 
ac000204 resultd = ptmp->dVar * 2; 


acO000226 itt; 
acO0022e 1 += funci (tmp.wVar+10); 
acO00282 it+; 


A typical use of the Watch Window can be seen below, where the tmp variables 
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can be monitored by HDI at program execution. 


ac0000ee "while (1) 
{ 
{ac00010¢ strepy(buf, "Hitachi Micro Systems Europe Ltd"); 
47 ac000120 streat(buf, " HDI-M for CIS-DS1 board (SH4-SH7750)"); 


| ac000134 tmp. bVar = 10; 

{ acO0013a tmp.wVar = 20; 

9} acO00140 tmp.dwVar = 30; 

J ac000144 strcpy(tmp.aVar, "TUTORIAL PROGRAM "); 
} ac000158 tmp. fVar = 1.23; 

| ac000160 tmp.dvar = 2.34; 


}ac000170 tmp. pbVar = buf; 


= Watch Window Se 
| ac000178 ptmp = &tmp; "Hitachi Micro Systems Europe Ltd HDI-M i 


1 acO0017e ptmp->bVar *= 2; 

jac000184 ptmp->wVar *= 2; EE 

J ac00018¢ ptmp->dwvar *= 2; 4} dwVar = 30 

j ac000194 strepy(ptmp->aVar, "by CY fVar = 1.355 

; acO001a8 ptmp->pbVar += 43; 3 dVar 599..03955076125 

4 acO0001b0 ptmp->fVar *= 2; 4} taVar "by C.Bhurji HMSE UK” 
J acO001c8 ptmp->dVar *= 2; tpbVar Oxadffcftc? 

{acOO001ec resultf = ptmp->fvar * 2; 

7 ac000204 resultd = ptmp->dvar * 2; 


J acd00226 


ANP? 2 eo 7 Framed ltmn weer ti) +. 


12.9.2 Looking at memory 
A memory window can be opened by selecting [View->Memory Window] 
menu item or use toolbar icon [s& 


. The dialog shown below will be displayed: 


FF37 C734 
C731 F208 
E018 FF2? 
F232 E018 
F3F6 E010 
E008 FZF6 
FZF6 EOOC 
E00C F3F6 
4141 9999 
64F3 7454 
D143 221B 
1F3B D540 
E030 FF37? 
OF36 62F3 
4200 1321 
223k 7223 
F232 F327 
2219 426A 
DZOF 232B 
7004 F336 
A 2AM 8 
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The Address entry can be either a pure address or a symbol. A typical memory 
window with the data grouped as bytes and displayed as hex values will be as 
follows: 


Memory windows are editable. To edit the data just place the mouse cursor over 
the value you want to change click the left mouse and type the new value in. 


oooB 
F208 
E00c 
F231 
F2F6 
D21B 
F014 


SZ3A 
F232 
2219 
DZOF 
7004 
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12.10 WHAT ELSE IS THERE? 
The main windows not visited so far include the status and register windows. 


12.10.1 Status Window 


The status window details current setting for mode, device, session, target signals 


onitor Connected 
Session Name 


iProgram Name 


iConnected to SH4 Monitor 

icPu SH7750 

Mode Privileged Mode 

{I/O definition 3H7750 

clock 66 MHz 

Target DLL Version 0.9.017 (Sep 23 1998) 
Monitor Version a 

Run Status Break 

iBreak Cause None 

Comm port baudrate 


The memory-mapping window shows the target system’s memory and resources. 
Open this window by selecting the [View->StatusWindow...] menu item or use 
toolbar icon \ae 


ROMI1 Memory 
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12.11 REGISTER 


Contents of the CPU’s registers can be viewed and amended using this window. 


It operates in a similar fashion to the memory window. Open this window by 


selecting the [View->Register Window...| menu item or use toolbar icon I 


8 & Registers 

oooococa ooooco00 
ooooo000 ooooo000 
ooooo000 pa ooooo000 
ooooo0000 : ooooco000 
oooooodn & ooooo000 
ooooooo0 eh ooooococo 
oooooo00 # ooooco00 
oooooo00 pad oooooo00 
ooooo000 ooooc000 
ooooo000 ooooc000 
ooooooon ee ooooc000 
oooooo00 ooooo000 
ooooo000 : ooooc000 
ooooo000 pot ooooco00 
ooooo0000 ea oooooo00 
ADFFDOOO Bees ooooo000 
ooooo0000 Bae ooooo0000 
III----F 3 ooooooce 

ooooo000 2 ooooco0o 
aAo010000 : ooooo000 
oooooo00 : ooooo000 
oooooco00 ooooo000 
oooooo00 ooooo000 


ooocooon ooooco00 
ooooocon mee oocoooca 


ooooooo0 Bee ooo00000 
ooooocca ooocoo0n 
oo0000000 i oooooo000 
oooooo00 oe ooooo000 
oooo0000 pee ooooo000 
oooooc00 ae oooooo00 
oooooo00 Bese ooooo0000 
ooo00000 bet oooooo0000000000 
oooooco00 a8 ooooo00000000000 

ee ooooo00000000000 
oooooo000 ee oooooccc00000000 
oooo0000 ee oooooooooo000000 
oooooo000 ae ooooo00000000000 
oooooo00 ooooc00000000000 
ooooo000 oo00000000000000 
ooo00000 oooo0000000000000 
ooooo000 oooc000000000000 
oooooco0 ooooooooc00000000 
ooooo000 ooooo00000000000 
ooo00000 ooooo00000000000 
oooo0000 oooooo0000000000 
ooooo000 oooooo00000000000 
oooooo000 oooocoocoo000000 
oooooooo 
ooooooon 


oooeoo0coocoeooecocoeceoodcooeceeceoeco0cooco0cocooceococo000 a0 


SCoocecoooocecqceaodca 


“OO000000000000 
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12.12 I/O REGISTER 


Contents of the I/O registers can be viewed and amended using this window. It 
operates in a similar fashion to the register window. Open this window by 
selecting the [View->I/O Register Window...] menu item. 


; © 1/0 Registers 
it+Memory Management Unit 
+User Break Controller Channel A 
itUser Break Controller Channel B 
i+User Break Controller (shared) 
+Bus State Controller 
FF800000 BCR1 ooosooos 
FF800004 BCRZ cooo 
FF800008 WCR1 37773773 
FF8O000c WcR2 FFFEGFEF 
FF800010 WcR3 O7V7T7TTT4 
FF800014 McR 080A6214 
FF800018 PCR oooo 
FF80001c RICSR oo8sc 
FF800020 RTCNT oooo0 
FF800024 RTCOR 0003 
FF800028 RFCR O1E5 
FF80002C PCRT oooo0000 
FF800030 PDTR 76A0 
Channel O 
Channel 1 
Channel 2 
Channel 3 
: (shared) 
Clock Pulse Generator 
i+Real Time Clock 
(+Interrupt Controller 
}+Timer Unit 
i+Serial Communications Interface 1 
i+Serial Communications Interface 2 
i+EMU 


12.13 9.14 SUMMARY 


The majority of HDI-M features have been demonstrated in this tutorial. You 
should now be in a position to use this product to develop your own embedded 
applications. 
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13 TROUBLESHOOTING 


13.1 HDI-M DOESN’T LINK-UP TO THE MONITOR PROGRAM. 


(Measures) 

Please make sure the connection between PC and target hardware 
HS7750STCO1H BOARD. In the initialisation routine of the monitor, it beeps 
using speaker of the HS7750STC0O1H BOARD. If you can not hear this, monitor 
pogrom is not working correctly. Please check whether voltage is good enough 
or correct EPROM on the board. 


13.2 HDI-M’S STATUS BAR SAYS ‘GENERAL ILLEGAL 
INSTRUCTION’ AND PROGRAM DOESN’T RUN. 


(Measures) 

The illegal general instruction occurs when privileged instruction is executed in 
the user mode. In this case, please change SR to privileged mode on the register 
window. HDI-M supports both user mode and privileged mode debugging. 


By the Reset CPU command [Run -> Reset CPU], you can also change registers 
value as follows:- 


Register | Value by Note 
Reset CPU 


et OxACO0 0000 RAM start address 


(Not same as real chip) 
0x6000 00E0 


Privileged more, Interr 
R15(SP) OxACOF F000 


upt 


mask is B’1110 
User program area end 
address 

(Not s same a i chi 


| VBR | 0x0000 0000 
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13.3 ‘CAN NOT SET BREAKPOINT AT THE SPECIFIC ADDRESS’ 
ERROR OCCURS WHEN BREAKPOINT IS SET. 


(Measures) 
You can not set breakpoint at the delayed slot. 


13.4HDI-M DOESN’T BREAK IN THE INTERRUPT SERVICE 
ROUTINE. 


(Measures) 

If you need to put the breakpoint at the interrupt service routine, this 
routine should be written according to this restriction. If you need more 
information please refer section 4 “HDI-M Restrictions - Enable Application 
Interrupts” and sample program USER VEC2.SRC. 


13.5. IN THE MEMORY WINDOW, I/O REGISTER VALUES 
ARE NOT CORRECTLY DISPLAYED. 


(Measures) 

Memory window is using a single byte access when word data or long word data 
are accessed. Therefore, the value of the I/O register on the memory window is 
not correct if register is not accessible with 8-bit. Please use I/O register window 
instead. 


13.6 STEP EXECUTION SPEED IS SLOW. 


(Measures) 

If watch window and I/O register window are opened, these windows try to read 
the data every step execution time. If you feel that step execution speed is slow, 
we recommend to minimise these windows during step execution. 
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14 MENUS AND WINDOWS 


No specific target windows are supported by HDI-M. Further information on 
commands and the general HDI functions can be found in the “Hitachi 
Debugging Interface - User Manual”. 


Hitachi Micro Systems Europe Ltd. 


1 39 EMBEDDED MONITOR - USER MANUAL 


15 APPENDIX A - ASCII CODE TABLE 


BERD 1s eee 
3) |Z LSB 

00 ae 
peer] parr 


ae 
: = cod 
Z| a cress =) => 
= Sa ee 
) C3 
2| -U 
7| 
a SS 
“| 
E EE 


= 
bs 
> 


ise) 
C 
E 


fn 
rs 
a 
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16 INDEX 
A 

Fi a | er 30 

APPENDIX AASCII Code List.... 39 

PRESS Be sopinndovetcentecoicarens LIsk6 

Fo, es Cra Re RD cro gs 1] 
B 

[| | nN INE erly Se 08: 

DIG shihets ieirmriolecnarcegtele 6, 8, 13, 16, 22 

EUR AOIANS on: cxsnstzetherncsetee aca Ihe 
D 

5) Oe ee eSeminars 9 
E 

PDS notehanndineasaninemet 6, 8, 13 

oa. a a oat es oo 19 
F 

File->Load Program .................. 25 

Bile OpGR s fosicc cake 23 

PETE titnsateantationees gd 5.ho. 17 

FT ncn eatellldassidtias ik tectal tales py. 
H 

ASG WATS a 0nici Res Benschanccck oi 4.159 


HS77S0STCO1H1, 5, 7, 9, 10, 13, 
17, 24, 36 


Pyper lermimal..c6.s62chice, 14, 15, 16 
I 

[215 | a ne eet oe 5, Ire 

Installed TINGS dessins coaeres tse teescoe 6 

HGIIIE adeincunenadg cakes 19,36 
J 

JUNE SOHN GS 55 Sescnccrcsansorsta ares 16 
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L 
PTTL TY sues nth cocnathasnecirbemncskseiicicanes 23 
[ET ee ae ee a ae 6.3. 13.15; 16. 22 
M 
WISE LES ee aienie ss ieraes sacmnurevies 19 
Memory....... le UP ip es We 
Be ch ccnsainteis hited Mina mnroets 5 
P 
Bes taidaces dees 52:10,.17,20, 28:29, 36 
Periplieral/O TESS 2.05. csincessdveenns r¥) 
R 
TD Fein teeta hod act erate veetoety 20, 21 
oo i Reed de ER ae Pt 20, al 
Be ee tend Rie wceatinign 36 
BRN Naess aaa oem atrunrnapeseinnts 22 
FEF i chert xihania seed peotla witness 10 
|] le Oe OMNO eee Se an 21 
PRU => ROSCOE ihe in ccd ccsniies cadens 36 
|.) ee 27s ieee oe 29 
Run->Halt Program ................... 29 
Ram-=>Step In. .......01...3....1..deriecene 29 
Run->Step Out..............00.....00... 29 
Run->Step Over.......................0.. 29 
S 
Se ART eer oe 19,20; 22 
EAI acu eek conrenierdonsaurdeanans 1] 
= ||P ea ae Cae cee ee 10, 16 
EE | RO ee he 
Setup->Select Platform............... eh, 
Et IMIGBLOE ES oii ca crsicowssnconayss 23, 24 
EE cc) A 13 
RINE go cteiaie Senda winstvgeedsprvense 6,8 
CUES 0111 ER, 13 
Oe GO he eeultbdlnaesians 6,8 
TAL Sends nc enaiadinde 3, Bykt 


1 4 


Source / Mixed / Assembler ......... 27 
BE ence Sonnet Waianicets 20. 21,22 
I ca. ce cessea hee cine eeeee ysis 8 
I ianivnaignntstvglli maaan 20, 21,, 22 
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